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(57) Abstract 

The present invention relates to an amplifier unit intended to be connected between an antenna and a receiver unit The amplifier unit 
enables the condition of a receiver antenna to be monitored without it being necessary to decouple the amplifer unit from the antenna line. 
The antenna amplifier functions in the measurement of the condition of an antenna in such a manner that the bypass switching means located 
in the antenna amplifier are controlled from the receiver unit via the antenna line to establish a bypass connection. The switching means 
thus return to the home-position, disconnecting the antenna amplifier section from the signal path and connecting a low-loss transmission 
line to the signal at the same time. Now the condition of the antenna can be measured via the antenna cable by a measurement operation 
integrated into the receiver unit without the antenna amplifier affecting the measurement result. 
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Antenna amplifier for receiving frequencies 

Field of the Invention 

The present application relates to an amplifier 
5 unit intended to be connected between an antenna and a 

receiver unit. The amplifier unit amplifies a signal 
received from the antenna and enables the condition of 
the receiver antenna to be monitored. 
Background of the Invention 

10 Receiver and transmitter antennas are an 

essential part of radio systems, for instance cellular 
radio telephone systems and their base stations. In 
order to improve the sensitivity of a radio receiver, 
an antenna amplifier or pre-amplif ier is often located 

15 at the top of an antenna tower in the immediate vicinity 

of the antenna in order to enable the amplification of 
a signal received by the antenna before it is applied 
along an antenna cable to the actual receiver located 
at the base of or in the vicinity of the antenna tower. 

20 Since the condition of an antenna influences 

the quality of connections, one tries to monitor it in 
different ways- By the methods currently in use, the 
condition of antennas can be monitored for instance by 
measuring the standing wave ratio, i.e. the electric 

25 matching of the antennas to the remaining part of the 

receiver and transmitter system. The condition of a 
receiver antenna can also be measured by transmitting 
a radio-frequency test signal via an antenna line to the 
antenna and measuring the magnitude of the test signal 

30 component reflected from the antenna along a measuring 

route . 

The amplifier technology currently commercially 
available has, however, significant disadvantages, which 
manifest themselves in such a manner that amplifiers do 
35 not enable the measurement of the condition of a 
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receiver antenna without disconnecting the amplifier 
from the antenna line, inserting a measuring device 
between the antenna and the amplifier, or transmitting 
a separate test signal via a line mounted for this 
5 purpose. Usually, it is only when the reception is 

interrupted that a failure in an antenna located on a 
tower is discovered, however. If there is a failure in 
an amplifier section of the "prior art antenna 
amplifiers, the receiving sensitivity of the receiver 

10 unit is tens of decibels lower or totally lost, in which 

case a radio link between for instance a mobile 
telephone and a receiver unit is broken, and the system 
is no longer operative. 
Disclosure of the Invention 

15 The object of the present invention is to 

obviate the disadvantages associated with the prior art 
and to provide a totally new type of solution by which 
the amplifier section can be bypassed and the 
measurement carried out from the ground surface. 

20 Furthermore, when there is a failure in the amplifier, 

the receiving sensitivity of the receiver unit decreases 
only by the attenuation of the antenna cable, which 
corresponds to a situation where no antenna amplifier 
is provided. 

25 To put it more accurately, the amplifier 

apparatus of the invention is characterized in that the 
bypass switching means are controlled by the receiver 
unit via the antenna line to establish a bypass 
connection, the switching means thus returning to the 

30 home-position, disconnecting the amplifier section from 

the signal path and connecting a low-loss transmission 
line to the signal to measure the condition of a 
receiver antenna . 

The antenna amplifier according to the 

35 invention operates in the measurement of the condition 
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of an antenna in such a manner that upon receiving a 
command to carry out the measurement of the condition 
of the antenna, the bypass switching means are 
controlled from the receiver unit via the antenna line 
5 to switch a bypass connection. The relays or switches 

thus return to the home-position, disconnecting the 
amplifier section from the signal, path and connecting 
a low-loss transmission line to the signal. Now the 
antenna can be "seen" via the antenna cable by the 

10 receiver unit, and the condition of the antenna can be 

measured by a measurement operation integrated into the 
receiver unit. 

The bypass connection may be established by 
switching off the supply voltage of the antenna 

15 amplifier by the receiver unit. Another alternative is 

to decouple the antenna cable from the receiver unit, 
whereby the power supply to the antenna amplifier is cut 
off. The relays or switches thus return to the home- 
position, disconnecting the amplifier section from the 

20 signal path and connecting a low-loss transmission line 

to the signal, and the condition of the antenna can be 
measured by a separate measuring device. 

The bypass switching means may also be 
controlled by a control signal applied from the receiver 

25 unit via the antenna line. This control may be 

accomplished for instance by tone- frequency technology, 
the receiver unit thus giving a tone- frequency control 
command to the antenna amplifier located on a tower, and 
the relays or switches change their state; and a bypass 

30 connection is thus established. 

A circuit that monitors the condition of the 
amplifier section is part of the antenna amplifier of 
the invention. When the circuit observes that the 
operation of the amplifier section has deteriorated in 

35 such a degree that the predetermined limit is exceeded, 
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•the relays are controlled to return to the home-position 
by the circuit* The amplifier section is thus 
disconnected from the signal path, and a low-loss 
transmission line is connected to the signal. The 
5 sensitivity of the receiver of the receiver unit will 

be decreased by the amount of the attenuation of the 
antenna cable, i.e. usually less than 5 dB. The 
situation corresponds to one where no antenna amplifier 
is connected to be used at all. 

10 The gain of the amplifier section of the 

antenna amplifier may be selected to be as high as 
desired, the gain of the distribution amplifier located 
at the receiver unit being thus decreased 
correspondingly. There are few alternatives as regards 

15 the actual bypass connection if the loss of the bypass 

is desired to be low. 

If the gain of the antenna amplifier is very 
high, the sensitivity of the reception chain 
deteriorates at least by this gain in a case of a fault, 

20 if the bypass option is in use. 

Is is preferable to implement the bypass 
connection by high-frequency relays or connectors. 

In the following, the invention will be 
described in more detail by means of an exemplifying 

25 embodiment with reference to the accompanying figure, 

which shows an equipment according to the invention as 
a block diagram. 

Preferred Embodiments of the Invention 

The figure shows an antenna amplifier or pre- 

30 amplifier unit 7 located in the immediate vicinity of 

a receiver antenna 1, for instance on an antenna tower 
or some other location of an antenna, said amplifier 
intended to be used for amplifying a radio- frequency 
signal received by the antenna 1 before the signal is 

35 applied via an antenna cable 13 to a receiver unit 
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located further from the antenna, for instance at the 
base of or in the vicinity of the antenna tower, it 
being possible for this receiver unit to be any receiver 
system as required in each particular case, for instance 
5 a base station of a cellular radio telephone system. 

An amplifier unit 2 comprises a band-pass 
filter 6 for separating a desired bandwidth from the 
signal applied by the antenna 1. The amplifier unit is 
further secured by doubling. In order to accomplish 

10 this, the unit comprises two separate amplifiers 8 and 

9, one of which is the amplifier which is in use in each 
particular case and via which the signal is passed, and 
the other is a standby unit in full operating state. J 
A receiver unit 3 includes a power supply unit 

15 14 for applying a supply voltage via the antenna cable 

13 to the amplifier unit 2 and via a line 17 to a 
condition monitoring unit 18. Even though the power 
supply unit 14 is regarded as belonging operationally 
to the receiver unit 3, it may in practice be situated 

20 separately from the radio parts of the receiver unit. 

A measuring unit 15 is also placed in connection with 5 
the receiver unit, this measuring unit measuring the 
signal strength and the condition of the antenna. 

Switches 5 and 10 are mounted on the input line 

25 4 and output line 13 of the antenna amplifier to enable 

the amplifier section 7 to be bypassed by connecting a 
low- attenuation transmission line 11 between the 
switches 5 and 10 at the same time as the amplifier , 
section 7 is disconnected from the signal path. The ! 

30 switch 5 mounted on the input line 4 is located on the 

line 4 coming from the antenna 1 before the bandpass 
I filter 6 while the connector 10 mounted on the output 

line 13 is located before a decoupling capacitor 12. 

The bypass switching means may be controlled 

35 in several different ways. For instance, it is possible 
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to cut off the supply voltage of the antenna amplifier, 
whereby the relays or switches used as switching means 
5 and 10 return to the home-position, and a bypass 
connection is established. The control may also be 
5 accomplished by tone- frequency technology, the receiver 

unit thus giving a tone- frequency control command to the 
antenna amplifier located on a tower, and the switching 
means change their state; and a bypass connection is 
thus established. 

10 By using lines 19 and 20, the condition 

monitoring logic 18 located in the antenna amplifier 
controls the relays or switches so that they return to 
the bypass position when the logic observes that the 
deterioration of the condition of the amplifier 8 or 9 

15 exceeds the predetermined limit. 

While measuring the condition of the antenna 
1, the receiver unit cuts off the supply voltage of the 
antenna amplifier. The switching means 5 and 10 thus 
return to the home-position, disconnecting the amplifier 

20 section 7 from the signal path and connecting a low-loss 

transmission line 11 to the signal. Now the antenna can 
be "seen" via the antenna cable 4 and 13 by the receiver 
unit, and the condition of the antenna can be measured 
by a measurement operation integrated into the receiver 

25 unit. 

Another alternative is to decouple the antenna 
cable 13 from the receiver unit, whereby the power 
supply to the antenna amplifier is cut off. The 
switching means 5 and 10 thus return to the home- 

30 position, disconnecting the amplifier section 7 from the 

signal path and connecting a low-loss transmission line 
11 to the signal. Now the antenna 1 can be "seen" via 
the antenna cable 4 and 13 by the receiver unit, and the 
condition of the antenna can be measured by the 

35 measuring unit 15 or by a separate measuring device. 
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The bypass connection is preferably implemented 
by high-frequency relays for various reasons. Firstly, 
the lowest attenuation is thus achieved on the signal 
path especially as regards the bypass, which improves 
5 the reliability of the condition measurement of the 

antenna. Secondly, relays have best tolerance against 
for instance energy peaks caused by a lightning. 
Thirdly, relays operate in home-position without any 
control whereas semiconductors always require a supply 

10 voltage in every position. 

The invention is not restricted to the 
embodiment disclosed in the accompanying figure and the 
description relating thereto and not merely to the use 
of radio telephone technology but various modifications 

15 of details are possible within the scope of the 

inventive concept determined by the appended claims. 
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Claims 

1. An amplifier unit intended to be connected 
between an antenna and a receiver unit, the amplifier 
unit comprising bypass switching means (5, 10) mounted 
on input and output lines (4, 13) to bypass an amplifier 
section (7) by connecting a low-attenuation transmission 
line (11) between the input and output terminals at the 
same time as the amplifier section (7) is disconnected 
from the signal path, characterized in that 
the bypass switching means (5, 10) are controlled by the 
receiver unit (3) via the antenna line (13) to establish 
a bypass connection, the switching means (5, 10) thus 
returning to the home-position, disconnecting the 

15 amplifier section ( 7 ) from the signal path and 

connecting a low-loss transmission line (11) to the 
signal to measure the condition of a receiver antenna 
(1). 

2. An apparatus according to claim 1, 

20 characterized in that the control of the 

switching means (5, 10) is implemented by cutting off 
the supply voltage to the amplifier unit from the 
receiver unit ( 3 ) . 

3. An apparatus according to claim 1, 

25 characterized in that the switching means 

(5, 10) are controlled from the receiver unit (3) by a 
control signal applied via an antenna line. 

4. An apparatus according to claim 3, 
characterized in that a tone -frequency 

30 signal is used as the control signal. 

5. An apparatus according to any one of the 
preceding claims, characterized in that the 
amplifier unit includes a condition monitoring logic 
(18), which controls the connecting means (5, 10) so 

35 that they return to the bypass position when the logic 



WO 95/19574 



PCT/F195/00010 



9 

observes that the deterioration of the condition of the 
amplifier section (7) exceeds the predetermined limit. 

6. An apparatus according to any one of the 
preceding claims, characterized in that the 
bypass connection is implemented by high-frequency 
relays or connectors. 
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